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ZrCpCl 3 •DME However, in spite of the many attempts made, 4 the crucial cationic d 0 metal-alkene complex has only been observed and studied by X-ray diffraction 5 in the zirconium complex [ZrCp 2 (OCMe 2 CH 2 CH 2 CHNCH 2 )] + , in which the alkenic double bond shows a rather weak interaction with the metal center. The isolation of dimethyl titanium 6a and zirconium 6b complexes containing the 1-(but-3-enyl)-2,3,4,5-tetramethylcyclopentadienyl ligand has been reported, for which extensive low temperature NMR studies were unable to detect the alkenecoordinated metal complex. An yttrium pentenyl chelate has also been studied, 7 where the exchange between the diastereotopic C 5 H 4 Me ligands is proposed to occur via rapid and reversible alkene dissociation followed by rate limiting inversion of the pyramidal d 0 yttrium center. A related compound reported by Erker 8 was isolated by reaction of the butadiene zirconium complex [ZrCp 2 (C 4 H 6 )] with B(C 6 F 5 ) 3 , resulting in the formation of a betaine system in which an anionic allyl system is coordinated to the dicyclopentadienyl zirconium cation.
In order to favour alkene coordination we decided to synthesize zirconium complexes containing the more electronwithdrawing di(methyl)(allyl)silyl(cyclopentadienyl) ligand to create a more acidic metal center with a slightly longer and more fluxional pendant chain, owing to the bulkier silicon atom.
As shown in Scheme 1 the dichloro complex [Zr(h 5 -C 5 H 5 ){h 5 -C 5 H 4 SiMe 2 (CH 2 CHNCH 2 )}Cl 2 ] 1 was prepared † by reaction of the lithium salt of di(methyl)(allyl)silylcyclopentadiene 9 with stoichiometric amounts of ZrCpCl 3 ·DME. Treatment of 1 with MgBn 2 ·2THF yielded the dibenzyl complex 2.
NMR spectra recorded after mixing 1 equiv. 5 and may be interpreted as the result of the interaction of the s-bonding alkene orbital with the vacant 2a 1 zirconium orbital and simultaneous overlapping of the HOMO p alkene orbital with the vacant zirconium orbital of the same symmetry, b 2 .
As shown in Scheme 2 these interactions result in delocalized electron density in the Zr-C-C system, similar to that observed for classical allyl cations, which is favoured by the known silicon effect 9 and can be described in terms of the resonance structures of Scheme 2, where the terminal alkenic carbon is in a well known pentacoordinate situation. 10 This description is consistent with the observed displacement of the CHN and SiCH 2 resonances to low field and of CH 2 N resonances to high field.
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